Strain-specific kinetics of prion protein formation in vitro and in vivo.
The molecular basis of prion strain diversity is proposed to be encoded by distinct conformations of the abnormal scrapie isoform of the prion protein (PrP(Sc)). PrP(Sc) formation for the hyper (HY) and drowsy (DY) strains of the transmissible mink encephalopathy (TME) agent was investigated using the cell-free PrP conversion reaction to determine the role of distinct PrP(Sc) conformations in the rate of in vitro conversion of cellular PrP into protease-resistant PrP. PrP conversion increased at an exponential rate for both TME strains until peak levels were reached at 72-96 h of reaction time. The amount and rate of PrP conversion for HY TME was greater than those for DY TME between 48 h and the peak level of PrP conversion. Between 96 and 120 h, there was a negative rate of PrP conversion; and between 120 and 168 h, the net rate of HY and DY PrP conversion approached zero. These findings suggest that PrP conversion can occur in three distinct stages: an elongation phase, a depolymerization phase, and a steady-state phase. Strain-specific properties between the TME strains were identified only during the elongation phase. The steady-state phase could be disrupted by the addition of PrP(Sc) to, or by sonication of, the cell-free PrP conversion reaction. These treatments resulted in an increase in the amount of PrP conversion that was equal to or greater than that found during the peak level of PrP conversion for both TME strains, indicating that the steady-state phase was in dynamic equilibrium. In a related study, the rate of accumulation of HY and DY PrP(Sc) in hamster brain exhibited a strain-specific pattern that had similarities to the strain-specific PrP conversion reaction during the elongation phase. These results suggest that strain-specific conformations of PrP(Sc) have the ability to influence the rate of additional PrP(Sc) formation from cellular PrP both in vitro and in vivo.